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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new diphenoquinone compound 
having high electron mobility and excellent compatibility to binder resins, 
dispersible in a photosensitive layer in high concentration and useful as an 
electrophotographic receptor having high sensitivity. 
SOLUTION: The objective compound is expressed by the formula I (R 
groups are each the same kind of acyclic saturated hydrocarbon group, 
etc.), e.g. 3,3',5- tri-tert-butyl-4,4'-diphenoquinone. The objective 
compound of the formula I can be produced by substituting one of the 
substituents R of the dihydroxybiphenyl compound of the formula II with 
hydrogen and oxidizing the resultant dihydroxybiphenyl compound of the 
formula II. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The diphenoquinone compound expressed with the following general formula (1). 
[Formula 1] 

R R 



(i) 




(In this general formula (1) and the following general formulas, R expresses the same non-ring type saturated- 
hydrocarbon machine of a kind, an unsaturation hydrocarbon group, or a ring type saturated-hydrocarbon machine.) 
[Claim 2] The diphenoquinone compound expressed with the following chemical formula (2). 
[Formula 2] 

tBu tBu 

tBu 

(In this chemical formula (2) and the following chemical formulas, tBu expresses a tert-butyl (-C4H9).) [Claim 3] The 
electrophotography photo conductor characterized by including a diphenoquinone compound according to claim 1 or 2 
in a photosensitive layer. 

[Claim 4] The following general formula (3), [Formula 3] 




(3) 



One of the non-ring type saturated-hydrocarbon machine with which it comes out and is expressed with the above R of 
the dihydroxy biphenyl compound expressed, an unsaturation hydrocarbon group, or the ring type saturated- 
hydrocarbon machines is replaced by hydrogen, and it is the following general formula (4). [Formula 4] 

R R 



HO- 



•OH 



(4) 



The diphenoquinone compound manufacture method characterized by coming out, generating the dihydroxy biphenyl 
compound expressed, oxidizing this dihydroxy biphenyl compound subsequently, and manufacturing a diphenoquinone 
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compound according to claim 1 or 2. 



[Translation done.] 



Page 1 of 9 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention starts the technical field which uses electronic-transition 
nature material, and relates to the charge transportation matter of the electronic-transition nature which has a 
diphenoquinone structure especially. 
[0002] 

[Description of the Prior Art] When the electrophotography photo conductor with which the organic photosensitive 
layer is used is classified according to the structure of the organic photosensitive layer, the functional discrete-type 
organic photo conductor with which the laminating of a charge generating layer and the charge transporting bed was 
carried out, and the charge transportation matter and the charge generating matter can divide into the organic photo 
conductor of monolayer distributed type distributed in the monolayer. Since it can ask for their being high sensitivity 
and high definition also about the electrophotography photo conductor of which structure, high charge transfer nature is 
demanded by the charge transportation matter used. 

[0003] On the other hand, although a front face can be divided into the negative electrification method which electrifies 
a negative potential, and the right electrification method electrified in right potential when an organic photosensitive 
layer is classified according to a charged type Since an organic substance with the degree of charge transfer high among 
the charge transportation matter known conventionally has many things of electron hole volatility, in order to use the 
electron hole volatility matter, in the former, the electrophotography photo conductor of the negative band electrotyping 
which electrifies an organic photosensitive-layer front face in a negative potential by corona discharge is in use. 
[0004] However, in recent years, the environmental pollution by the ozone generated in the case of corona discharge is 
regarded as questionable, and the electrification method is improved. Moreover, degradation of the photo conductor 
front face by ozone is also regarded as questionable, and development of the organic right electrification type 
photosensitive layer which can be charged in a photosensitive-layer front face, without using corona discharge is 
performed briskly. 

[0005] Although such an organic photosensitive layer of a right electrification type electrophotography photo conductor 
distributes the charge transportation matter of electronic-transition nature, forms membranes and is formed into the 
polycarbonate which is a binder resin at the thickness of dozens of microns for example, 2 which is charge 
transportation matter of electronic-transition nature known conventionally, 4, and 7-trinitro-9-full ~ me — non » coming 
out — since compatibility with a binder resin could be bad and was not able to carry out little deer distribution into a 
photosensitive layer, only the electrophotography photo conductor of low sensitivity was obtained It sets here and is the 
following general formula (11) and [0006]. 
[Formula 5] 

x t x 2 



o= )=m =< j =o 

[0007] It comes out, and the diphenoquinone compound expressed attracts attention as charge transportation matter with 
high electron mobility, and is expected to be able to form the photosensitive layer of high sensitivity. 
[0008] Although it is thought that it is desirable conventionally to consider as hydrocarbon compounds, such as an alkyl 
group, a cycloalkyl machine, and an aryl group, as for the substituents XI -X4 in the aforementioned general formula 
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(11) formula in order to make a binder resin distribute such a diphenoquinone compound to high concentration as much 
as possible, this diphenoquinone compound makes a phenol derivative a starting material in the former, and it is the 
following reaction formulas (12) and [0009]. 
[Formula 6] 




(12) 



[0010] The diphenoquinone compound obtained could not but become the symmetrical structure of having at least one 
symmetry axis from it being alike and therefore being manufactured. In JP, 1-206349, A, the diphenoquinone compound 
whose they the above-mentioned substituents X5 and X6 are the same, and are a methyl group (-CH3), a phenyl group 
(-C6H5), a tert-butyl (-C4H9), and a cyclohexyl machine is indicated, and it has two symmetry axes. 
[001 1] However, the diphenoquinone compound compounded by the above-mentioned reaction formula (12) did not 
have good compatibility with a binder resin, and was difficult to distribute high concentration in a photosensitive layer. 
Therefore, the sensitivity of the photosensitive layer obtained was also low. 
[0012] 

[Problem(s) to be Solved by the Invention] It was created in order that this invention might solve un-arranging [ of the 
above-mentioned conventional technology ], and the purpose can be distributed by high concentration in a 
photosensitive layer, and it is in offering the charge transfer material which can form the photosensitive layer of high 
sensitivity. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a diphenoquinone compound 
according to claim 1 is the following general formula (1) and [0014]. 
[Formula 7] 

R R 




R 



[0015] (-- in this general formula (1) and the following general formulas, R expresses one kind of non-ring type 
saturated-hydrocarbon machine, an unsaturation hydrocarbon group, or a ring type saturated-hydrocarbon machine as 
mentioned above It is characterized by what is expressed with). 

[0016] In this case, the alkyl group expressed with R of the aforementioned general formula (1) is made into a tert-butyl, 
and it is the following chemical formula (2) and [0017]. 
[Formula 8] 

tBu tBu 




(2) 



[0018] (- in this chemical formula and the following chemical formulas, tBu expresses a tert-butyl (-C4H9) It is 
desirable when it is the diphenoquinone compound expressed with). 

[0019] Moreover, an electrophotography photo conductor according to claim 3 is characterized by including claim 1 
publication or a diphenoquinone compound according to claim 2 in a photosensitive layer. In this case, a 
diphenoquinone compound may be used for the use of a sensitizer besides charge transfer material, or others. 
[0020] Moreover, the manufacture method of a diphenoquinone compound according to claim 4 is the following general 
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formula and [0021]. 
[Formula 9] 
R 




(3) 



[0022] One of the non-ring type saturated-hydrocarbon machine with which it comes out and is expressed with the 
above R of a dihydroxy biphenyl compound expressed, an unsaturation hydrocarbon group, or the ring type saturated- 
hydrocarbon machines is replaced by hydrogen, and it is the following general formula (3) and [0023]. 
[Formula 10] 

R R 



(4) 




[0024] It is characterized by coming out, compounding the dihydroxy biphenyl compound expressed, oxidizing this 
dihydroxy biphenyl compound subsequently, and manufacturing a diphenoquinone compound according to claim 1 or 2. 

[0025] 

[Embodiments of the Invention] It is because the diphenoquinone compound has symmetrical structure, and the thing 
with the compatibility of the diphenoquinone compound and binder resin which are known conventionally bad [ the 
artificer of this invention ] found out that compatibility was so bad that there are many symmetry axes. However, such a 
report was not able to be found out although the diphenoquinone compound and the synthetic example of the perfect 
unsymmetrical structure where it does not have any symmetry axes were investigated based on this knowledge. 
[0026] Then, in order to obtain a new diphenoquinone compound with perfect unsymmetrical structure, as a result of 
trying various synthetic methods, it came to obtain the diphenoquinone compound expressed with the aforementioned 
general formula (1). 

[0027] The most fundamental synthetic method for obtaining the diphenoquinone compound expressed with this general 
formula (1) is two kinds of phenolic compounds expressed with the following general formula (21) and (22) formulas, 
and [0028]. 
[Formula 11] 
R 

HO— (O) (21) 



[0029] 

[Formula 12] 



HO— ( O ) ^22) 



[0030] What is necessary is to consider as ********** and just to compound at the same reaction as the aforementioned 
reaction formula (12). However, it is the following general formula (23) besides the diphenoquinone compound of the 
perfect unsymmetrical structure expressed with the aforementioned general formula (1) in this case, and [0031]. 
[Formula 13] 
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(2 3) 



[0032] The diphenoquinone compound of the imperfect unsymmetrical structure come out of and expressed, the 
following general formula (24), [0033] 
[Formula 14] 

R R 

(2 4) 



[0034] It will come out and the diphenoquinone compound of the symmetrical structure expressed will also be 
generated. 

[0035] Therefore, the yield of the diphenoquinone compound of the aforementioned general formula (1) is not high, and 

it is hard to separate it with the diphenoquinone compound of imperfect unsymmetrical structure, or the diphenoquinone 

compound of perfect symmetrical structure. 

[0036] 

[Example] 

<Reaction 1> [0037] 
[Formula 15] 
tBu 

HO-^Q^ (3D 

tBu 



[0038] It is chloroform about 2 and 6-G tert-butylphenol 30.0g shown with the above-mentioned chemical formula (31). 
It melts to 300ml and is potassium permanganate. 91 .8g was added and it flowed back at 60 degrees C for 20 hours. 
[0039] After carrying out the residue a ** exception, when the filtrate was condensed and the sludge was filtered, 18.3g 
brown needle crystal was obtained (62% of yield). This brown needle crystal is the following chemical formula (32) and 
[0040]. 
[Formula 16] 

tBu tBu 




(32) 



tBu 



tBu 



[0041] Although it came out and was expected as the diphenoquinone (3, 3', 5, 5-tetrapod-tertBu-4, 4 f -diphenoquinone) 
expressed, it was checked with the following measured value. 

[0042] MS spectrum (m/z): - the 408 (M+) (molecular weight 408.62) melting point : 242-243 degree-C (1:241 to 
241.5 degree C reference) IR-spectrum (KBr): - drawing 1 (515, 890, 1090, 1365, 1605 (OO), 2960 cm-1) 1 H-NMR 
spectrum (CDC13): - drawing 2 delta: - 1.37 (s, 36H, tert-Bu) and 7.73 - [(s, 4H, aromatic H )0043] <A reaction 2>, 
next diphenoquinone 5.0g of the aforementioned chemical formula (32) are melted to THF(tetrahydrofiiran) 100ml, and 
it is a methanol. Sodium borohydride after adding 50ml 0.9g was added and it stirred at the room temperature for 1 
hour. It is lN-hydrochloric acid of colds about a solution. It flowed into 850ml, the sludge was filtered, and it washed 
with water. The obtained yellow solid-state was recrystallized from ethanol, and 3.4g of matter of yellow needle crystal 
was obtained (67% of yield). This yellow needle crystal matter is the following chemical formula (33) and [0044]. 
[Formula 17] 



tBu 
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tBu 




(33) 



[0045] Although it came out and was expected as the diphenol (3, 3\ 5, 5 f -tetrapod-tertBu-4, 4'-dihydroxy biphenyl) 
expressed, it was checked by the following measurement result. 

[0046] MS spectrum (m/z): -- 410 (M+) (molecular weight 410.64) melting point: 183-184 degree-C (2:185 degrees C 
of reference) IR-spectrum (KBr): - drawing 3 (620, 870, 1 105, 1 140, 1225, and 1425 --) 2970 3630 (OH) cm-1 1 H- 
NMR spectrum (CDC13) : 5.17 (s, 2H, OH) Drawing 4 delta: 1.50 (s, 36H, tert-Bu), 7.35 (s, 4H, aromatic H) [0047] It is 
benzene about diphenol 1.6g of the <reaction 3> aforementioned chemical formula (33). It dissolved in 80ml, and 2.4ml 
of solutions of a nitromethane in which 1 .2g of aluminum chlorides was dissolved was added, stirring at 5 degrees C on 
an ice bath. 

[0048] 10% hydrochloric acid after stirring the solution for 15 minutes It flowed into 200ml and the organic layer was 
separated. This organic layer was washed with water and it condensed after dryness by anhydrous sodium sulfate. 
[0049] The column chromatography (silica gel : expansion solvent 5%-ethyl acetate / hexane) separated the concentrate, 
and 0.4g of matter of light yellow needle crystal was obtained (27% of yield). The matter of this light yellow needle 
crystal is the following chemical formula (34) and [0050]. 
[Formula 18] 

tBu tBu 




(3 4) 



tBu 



[0051] Although it came out and it was expected that it was the diphenol (3, 3'-5-tree tertBu-4, 4 f -dihydroxy biphenyl) 

expressed, it was checked with the following measured value. 

[0052] 

MS spectrum (m/z): - 354 (M+) (molecular weight 354.53) melting point: -- 179-180 degree-C (3:183 to 184.5 degree 
C reference) IR-spectrum (KBr): - drawing 5 (820, 880, 1080, 1140, and 1175 -) 1235, 1430, 2955, 3515 (OH), and 
3630 (OH) cm-1 1 H-NMR spectrum (CDC13) : [ Drawing 6 delta: 1.46 and 1.50 (each s, 27H tert-Bu), ] 4.77 (s, 1H, 
OH) and 5.18 (s, 1H, OH), 6.70 (d, 1H, aromatic H), 7.20 (m, 1H, aromatic H), 7.33 (s, 2H, aromatic H), 7.43. (d, 1H, 
aromatic H) [0053] Reference 1 :F.M.Menger and D.W.Carnahan and J.Org. Chem., 50, and 3927 reference (1985) 2:M. 
S.Kharasch and B.S.Joshi, J.Org.Chem., 22, 1439 reference (1957) 3:M.Tashiro and G.Fukata, Org.Prep.Proced.Int, 8 
(5), 241 [(1976)0054] It is chloroform about diphenol 1.5g of the <reaction 4> aforementioned chemical formula (34). It 
melts to 130ml and is a lead dioxide. 20.0g was added and it stirred at the room temperature for 1 hour. The residue was 
carried out the ** exception, the filtrate was condensed, a small amount of methanol was added, the sludge was filtered, 
and 1.4g of rough crystals was obtained. The melting point of this rough crystal was 131-133 degrees C. 
[0055] This was melted with chloroform, a small amount of methanol was added and recrystallized, and 1.2g of purplish 
red color needle crystal was obtained. The yield at this time was 79%, and the total yield from a starting material (2, 6-G 
tert-butylphenol) shown with the aforementioned chemical formula (31) was 9%. This purplish red color needle crystal 
matter is the following chemical formula (re-** (2) formula) and [0056]. 
[Formula 19] 
tBu tBu 




tBu 



[0057] Although it came out and was expected as the diphenoquinone compound (3, 3 f , 5-tree tertBu-4, 4'- 
diphenoquinone) expressed, it was checked by the result which measured the physical properties of this purplish red 
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color needle crystal matter that anticipation had been right. 

[0058] Melting point : 132 to 133 degree C Elemental analysis Element (% of the weight) : [ Measured value ] A 
theoretical value C:81.70 81.77 H: 9.28 9.15 N : It does not detect. 0 O: 9.07 9.08IR-spectrum(KBr) : drawing 7 (840, 
895, 1035, 1055, 1085, 1370, and 1595 (CO) --) 2955 cm-1 1 H-NMR spectrum (CDC13) : Drawing 8 delta:1.36 and 
1.37 (each s, 27H, tert-Bu), 6.50 (d, 1H, J = 9.9 Hz, aromatic H), 7.66 (d, 1H, J= 2.7 Hz, aromaticH), 7.73 (d, 1H, J = 
2.7 Hz, aromaticH), 7.82-7.85.(m, 2H, aromatic H) 13 C-NMR spectrum (CDC13): Drawing 9 delta: 29.14 and 29.47 
and 29.56 (-CH3), 35.68 and 36.05 (-C(CH3) 3), 125.85, 126.12, 127.72, and 131.18 and 132.10 (=CH-), 135.88, 
137.55, 149.45, 151.35 and 151.42 (> C=), a 186.67 and 187.10.(>C=O) MS spectrum (m/z) : Drawing 10 The 
diphenoquinone compound shown by the above-mentioned (2) formula is called "diphenoquinone E" below 352 
(molecular weight 352.52 (M+)). 

[0059] Although the above explained the synthetic method of a compound that R in the aforementioned general formula 
(1) was a tert-butyl This R The methyl group of the same kind, an ethyl group, an isopropyl machine, a cyclohexyl 
machine, If a vinyl group, a swine dienyl machine, etc. are the non-ring type saturated-hydrocarbon machine of the 
same kind, an unsaturation hydrocarbon group, or a ring type saturated-hydrocarbon machine in the aforementioned 
general formula (1), manufacturing by the above-mentioned synthetic method is possible, and the good diphenoquinone 
compound of compatibility can be obtained. 

[0060] In addition, in case a hydrocarbon group is replaced by hydrogen since the strength [ a biphenyl skeleton and a 
hydrocarbon group ] of combination is the same when R in the aforementioned general formula (1) is ring type 
unsaturation hydrocarbon groups, such as a phenyl group, it goes out to combination of a biphenyl skeleton, and 
diphenoquinone is no longer obtained. 

[0061] To the aforementioned polycarbonate (PCZ200), weighing capacity of the polycarbonate ( M PCZ200" by 
Mitsubishi Gas Chemical Co., Inc.) and the aforementioned diphenoquinone E which are often used for the 
<measurement result 1> electrophotography photo conductor was carried out, and as the aforementioned 
diphenoquinone E was contained by 25, 50, 60, and 70W% of concentration, it dissolved in the methylene chloride, and 
it considered as the uniform solution. The diphenoquinone compound, [0062] which change to the aforementioned 
diphenoquinone E and are expressed with the following chemical formula (51) as an example of comparison 
[Formula 20] 
tBu Me 




<51) 



(DMDB) 

[0063] To the polycarbonate (PCZ200), weighing capacity of the aforementioned polycarbonate (PCZ200) was carried 
out to (this diphenoquinone compound is hereafter called "DMDB"), and as DMDB was contained by 25, 40, and 
50W% of concentration, it dissolved in the methylene chloride, and it considered as the uniform solution. 
[0064] Each solution by which the aforementioned diphenoquinone E is dissolved in 25 - 70W% of concentration, and 
each solution in which Above DMDB is dissolved were moved to the aluminum cup for differential-thermal-analysis 
(DTA) measurement, respectively, and were dried for 5 minutes at 80 degrees C after air-drying, and DTA was 
measured. In addition, the simple substance performed DTA measurement for Diphenoquinone E and DMDB, and each 
melting point was checked. 

[0065] The measurement conditions of DTA were made into nitrogen gas flow rate 100 ml/min passed in 20 degrees C 
of programming rates, min, the sample weight of 4mg, and a sample room. The DTA differential curve of the 
diphenoquinone E solution of each concentration is shown in drawing 1 1 , and the DTA differential curve of the DMDB 
solution of each concentration is shown in drawing 12 . Although the melting point will not be observed in a DTA 
differential curve if charge transfer material is dissolving in the binder resin, in DMDB, the 50W% dissolution is carried 
out and the melting point is observed. In the aforementioned diphenoquinone E, even if it makes it dissolve to 60W%, 
the melting point is not observed. 

[0066] although it is generally said that compatibility of DMDB with a binder resin is high ("the application (1) to the 
xerography of an unsymmetrical diphenoquinone derivative", Yasuhiro Yamaguchi, et al., and the Society of 
Electrophotography of Japan - volume [ 30th ] No. 3 (copy volume No. 96)) Solubility [ as opposed to a binder resin 
(polycarbonate (PCZ200)) in the direction of the aforementioned diphenoquinone E ] is higher than the DMDB as 266 
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(2), (September 10, 1991), aforementioned drawing 1 1 , and the DTA differential curve of drawing 12 show. These 
results are collectively described in the following table 1. All over the following table 1, what compatibility fitness and 
** did not measure O and poor compatibility and - did not measure compatibility, a ** defect, and x for is expressed. 
[0067] 
[Table 1] 







DMDB 


2 5 


O 


O 


4 0 




A 


5 0 


0 


x ! 


6 0 






7 0 


X 





[0068] The tetrapod-tertBu-diphenoquinone expressed with the <measurement result 2> next the aforementioned 
diphenoquinone E, Above DMDB, and the aforementioned chemical formula (32) was dissolved in the acetonitrile 
solvent dried, respectively so that it might become the concentration of 0.25x103 - 0.5x103 mol/1. It is the following 
chemical formula (52) and [0069] similarly. 
[Formula 21] 

0=^^=0 (52) 

[0070] It came out and the para benzoquinone expressed was used as the solution of 5x103 mol/1. The reduction 

potential was measured using the cyclic voltammetry, having made the tetraethylammonium chloride of 0.2 mol/1 into 

the supporting electrolyte for these solutions, and having used the glassy carbon as the working electrode for platinum 

by having used a counter electrode and silver into the reference electrode. The measurement result of the reduction 

potential of each aforementioned compound is shown in the next table 2. 

[0071] 

[Table 2] 

S 2. ii^SffiOSJSJB* 





m^n®. (v) 




0. 60 


DMDB 


0.16 


x h 7-tertB u - 


-0.10 




-0. 25 



[0072] Although it is said that para benzoquinone is generally the electronic acceptance matter, since the 
diphenoquinone compounds, such as tetrapod-tertBu-diphenoquinone, is [ the reduction potential ] more expensive, the 
reduction potential of the para benzoquinone shows that the electronic receptiveness of a diphenoquinone compound is 
high. Also in such a diphenoquinone compound, the diphenoquinone E of a reduction potential of this invention is the 
highest, and it turns out that it is the outstanding electronic acceptance matter which is not until now. Thus, the 
diphenoquinone E of this invention is applicable as various high-performance material, such as for example, an electric 
conduction agent, an electrification control agent, an EL element, a sensitizer of photochemical reaction, charge transfer 
matter for electrophotography photo conductors, and high conductivity matter by the electron donor acceptor complex. 
[0073] 

[Example] A <application>, next the electrophotography photo conductor using the aforementioned diphenoquinone E 
of this invention matter are explained. High grade oxy-titanium phthalocyanine It is a glass bead about 5g. Dry grinding 
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is carried out with a paint shaker with 50ml for 100 hours, next it is n-propanol. 50ml and polyvinyl butyral 5g is added, 
wet milling is carried out for 1 hour, and it is a methyl ethyl ketone further. In addition, 100ml distributed for 10 hours. 
The dip painting cloth of the solution distributed and obtained was carried out to drum lifting made from aluminum 
shown with the sign 5 of drawing 13 , it dried and the charge generating layer 3 with a thickness of 0.2 micrometers was 
formed. 

[0074] Coating of the solution which changes from the aforementioned diphenoquinone E4 weight section and the 
polycarbonate 12 weight section to the front face to the THF100 weight section was carried out by dip coating, the 
charge transfer layer 4 with a thickness of 20 micrometers was formed, the photosensitive layer 6 which dries at 80 
degrees C for 1 hour, and consists of the aforementioned charge generating layer 3 and the aforementioned charge 
transfer layer 4 was formed, and the right electrification type electrophotography photo conductor 2 was manufactured 
by the functional discrete type. 

[0075] In order to change the ratio of the aforementioned diphenoquinone E and a polycarbonate, on the front face of 
the aforementioned charge generating layer 3 Coating of the solution which consists of the aforementioned 
diphenoquinone El 2 weight section and the polycarbonate 8 weight section is carried out by dip coating to the THF100 
weight section, respectively. With a thickness of 20 micrometers charge transfer layer 4* was formed, photosensitive- 
layer 6* which dries at 80 degrees C for 1 hour, and consists of the aforementioned charge generating layer 3 and 
aforementioned charge transfer layer 4 1 was formed, and right electrification type electrophotography photo conductor T 
was manufactured by the functional discrete type. 

[0076] The aforementioned diphenoquinone E used when the <example of comparison> aforementioned 

electrophotography photo conductor 2 and 2 f were manufactured was changed into DMDB, and the right electrification 

type electrophotography photo conductor was manufactured for structure, manufacture conditions, and thickness by the 

functional discrete type like the aforementioned electrophotography photo conductor 2 and 2 f . 

[0077] <Measurement result> The reduction-by-half exposure energy (lux*sec) of two electrophotography photo 

conductors using above-mentioned diphenoquinone E and two electrophotography photo conductors using DMDB was 

measured. 

[0078] After this reduction-by-half exposure energy's expressing the sensitivity of an electrophotography photo 
conductor, and measurement having carried out a voltage setup, having made corona discharge perform in a dark place 
so that corona discharge current may be first set to 17microA and right-electrifying each electrophotography photo 
conductor, it exposed by the white light and the exposure energy which surface potential reduces by half from 700V to 
350V was searched for. A measurement result is shown in the following table 3. 
[0079] 
[Table 3] 

$ 3. r7xW>EfcDHB<DME<DJt« 





y-.w 


&&(lux*sec) 




4:12:100 


1 5 


12: 8:100 


4. 5 


DMDB 


4:12:100 


3 3 


12: 8:100 





[0080] Sensitivity is also high, so that concentration which the photo conductor using the diphenoquinone E of this 
invention matter is high sensitivity more clearly than the photo conductor which used DMDB, and is distributed is made 
high from this table 3. 

[0081] In addition, when DMDB, a polycarbonate, and THF were made into the rate of 12:8:100 in the weight section, 

the crystal of DMDB deposited and the photo conductor property was not acquired. 

[0082] 

[Effect of the Invention] Since the diphenoquinone compound of this invention has high electron mobility and 
compatibility with a binder resin is good, high concentration can be distributed in a photosensitive layer and the 
electrophotography photo conductor of high sensitivity can be obtained easily. Moreover, according to this invention 
method, the diphenoquinone compound can be manufactured easily. 
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